The present paper introduces a new dataset, the Rand American Life Panel (ALP), which offers several appealing features for an analysis of financial literacy and retirement planning. It allows us to evaluate financial knowledge during workers' prime earning years when they are making key financial decisions, and it offers detailed financial literacy and retirement planning questions, permitting a finer assessment of respondents' financial literacy than heretofore feasible. We can also compare respondents' selfassessed financial knowledge levels with objective measures of financial literacy, and most valuably, we can investigate prior financial training which permits us to identify key causal links. By every measure, and in every sample we examine, financial literacy proves to be a key determinant of retirement planning. We also find that respondent literacy is higher when they were exposed to economics in school and to company-based financial education programs.
Ordinary consumers must make extraordinarily complex financial decisions on a daily
basis, yet recent research shows that they often make these decisions without what would seem to be essential information. For instance, only half of older Americans could correctly answer two simple questions about compound interest and inflation; only one-third of this group of respondents answered those two questions correctly plus a third question about risk diversification (Lusardi and Mitchell, 2006) . Financial illiteracy is particularly acute among older women, Blacks, Hispanics, and the least educated Mitchell, 2006, 2007b) . This is a matter of concern to those focused on retirement saving, inasmuch as data on older adults indicates that the financially illiterate appear to be unable to calculate how much they need to save for retirement, and they also have less wealth Mitchell, 2006, 2007a) .
Relatively little analysis of financial literacy has been conducted on younger persons and the work that has been done has only scratched the surface of this literacy/retirement planning problem. One factor holding back research has been difficulty obtaining data which merges information about peoples' financial literacy and saving behavior. Indeed, most analysis of such questions has focused on respondents to the Health and Retirement Study (HRS), who are over age 50. The present paper introduces a new dataset, the Rand American Life Panel (ALP), which is an internet survey for somewhat younger respondents. This dataset has several appealing features. First, it allows us to evaluate financial knowledge during workers' prime earning years when they are making key financial decisions such as buying a home or saving via company pensions. Second, the ALP financial literacy and retirement planning questions are quite detailed and extensive, permitting a finer assessment of respondents' financial literacy than heretofore feasible. Third, the online approach allows questions to be randomized, so that respondents can be asked a given question with different (inverted) wording; this permits us to assess how well respondents understand questions and how often they tend to guess the answers.
Fourth, the ALP allows us to link respondents' self-assessed financial knowledge levels and the more objective measures of financial literacy. Finally, the ALP asks about financial training acquired before the respondents entered the labor market and before they started planning for retirement; this permits us to identify the causal links between financial literacy and retirement planning.
To preview findings, we show that the financial literacy index we create is a strong predictor of retirement planning, particularly after correcting for potential endogeneity bias. We also find that respondent literacy is higher when they were exposed to economics in school and to company-based financial education programs. Our analysis is informative for researchers and policymakers in several ways. The last decade has seen an explosion of commercial products and financial planning programs. In addition, several government agencies have begun to foster financial education, and many employers are offering retirement seminars to their employees.
Thus far, the evidence on these programs' effectiveness has been mixed (Lusardi, 2004) . Our paper documents wide gaps in economic knowledge even among individuals with a given level of income and education. This underscores the importance of acknowledging such differences when devising programs to foster retirement security. It also suggests how to improve the effectiveness of such financial education programs. 4 
Background
Economists have been seeking to understand the links between financial literacy and retirement planning for the last decade.
1 This research is beginning to attribute retirement shortfalls to the fact that many workers are poorly informed about basic economic and financial concepts, including the meaning of compound interest and risk diversification. Such financial illiteracy is widespread, as shown by the National Council on Economic Education (2005) which found poor knowledge of key economic concepts among both high school students and workingage adults. There is also frequently a mismatch between what people think they know and objectively measured financial knowledge (Agnew and Szykman, 2005) . Strikingly, people tend to be remarkably uninformed about two key sources of retirement income, namely Social Security benefits and pensions, and they often fail to understand loans and mortgages (Gustman and Steinmeier, 2004; Moore, 2003) . Similar financial illiteracy has been confirmed in other countries as well.
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To remedy these shortfalls, some employers and policymakers have begun to offer financial education and retirement planning seminars (Bernheim and Garrett, 2003; Lusardi, 2004) . Unfortunately there is little evidence that such programs are effective, mainly because they have been cursory and tend not to be tailored to specific knowledge gaps (Lusardi, 2008) .
Most critically, analysts lack data on what economic and financial knowledge is most effective in enhancing retirement planning and saving decisions. In what follows, therefore, we draw on a new dataset designed to tease out this link.
Data and Methodology
To explore these questions in greater detail, we have developed a set of financial literacy and planning questions, in collaboration with Arthur van Soest, in the Rand American Life Panel (ALP). This is an Internet-based survey of respondents age 18+ recruited by the University of Michigan's Survey Research Center from former participants in the Survey of Consumer Attitudes (this forms the basis for Michigan's Index of Consumer Expectations). 3 The value of examining financial literacy for households in their prime earning years is that it permits the assessment of their information set when they make some of their most important financial decisions. Participants in the ALP use their own computers or a Web TV to log on to the Internet monthly where they are asked to complete an on-line survey lasting no more than half an hour at a time.
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Data collected for ALP respondents include the usual demographic and economic attributes one would anticipate (education, age, sex, income, wealth). The average age of the sample is almost 53, and most of the respondents are between the age of 40 and 60 (see Appendix Table 1 ). The sample is relatively highly educated (over half have college or more years of education) and it is also relatively high income: almost 30 percent of respondents earn an annual $100,000 or more. Given the composition of the sample, and the fact that weights are not available to convert the results into a more representative picture of the US population, our findings below will tend to overstate the level of financial literacy in the overall population. Miles (2004) and Christelis et al. (2006) . 3 Prior to December 2006, respondents were required to be at least 40 or older at the time of the survey interview. 4 For more information see www.rand.org/labor/roybalfd/american_life.html. . 5 Because of the composition of the sample, the method of data collection (internet versus phone interviews), and the types of respondents (those using internet versus the general population), it would be inaccurate to compare these results with those from the older nationally representative HRS. Lusardi (2003) showed that those who had not thought at all about retirement had half the wealth of those who had given retirement at least some thought. 7 Moreover, while in principle, wealth can affect planning, Lusardi and Mitchell (2007a) have shown that the direction of causality goes the other way -from retirement planning to wealth.
Finally, we will also relate our financial literacy measures identified above with a self- In what follows, we first report tabular results on the basic and sophisticated financial literacy questions. Next we relate these to the self-assessment reports on economic literacy, and show how retirement planning is linked to a literacy index we have built using the responses to the various financial literacy questions we have posed. Subsequently we undertake a multivariate analysis of patterns of retirement planning as a function of respondent literacy. Using an instrumental variables approach, we show that controlling for respondents' background training in economics greatly enhances the strength of the literacy/planning nexus. Additional robustness checks underscore the power of our empirical findings.
Basic and Sophisticated Financial Literacy
Our goal with the basic financial literacy questions is to measure simple concepts that are the basis for everyday financial transactions and decision-making. shows is that measuring financial knowledge may be affected by error, which is a consideration that empirical analysis of these patterns should take into account. Below we deal with this issue in more detail.
Table 3 here
Next we combine both the basic and sophisticated financial literacy questions into a financial literacy index, which we will use in additional analysis. To this end, we undertake factor analysis on the responses to the 13 questions available in the ALP survey (more detail is provided in Appendix Table 2) . From this analysis, we extract one factor which is a composite of each respondent's financial knowledge, and we compare this to respondents' own selfassessed level of financial literacy. Table 4 summarizes results, where we see that there is a strong positive correlation between the index we have created for financial knowledge and selfassessments of financial knowledge. Most respondents who report they are not very economically informed are also classified according to our index as low-literacy respondents; the degree of overlap is 66 percent. Conversely, most who report being economic knowledgeable are also classified according to our index as being financially literate; 50 percent of those who selfrate themselves as financially savvy are also classified as such by our index. This shows that our set of questions is able to capture economic knowledge and also that the index derived from the factor analysis contains important information about financial knowledge. Table 5 . One interesting point is that most of the respondents in the ALP sample have thought some or a lot about retirement. This is a higher rate than in the HRS, which is not surprising since Lusardi (2003) and Lusardi and Mitchell (2007a) show that higher income and educated persons, such as those in the ALP sample, are more likely to be planners. The table also confirms that older, better educated, and male respondents are more likely to be planners. As we have mentioned before, these are also the characteristics of people who have a high level of financial knowledge.
Table 5 here
Next we turn to a multivariate analysis of retirement planning, which follows Lusardi and Mitchell (2006) in relating planning to key socioeconomic variables including age, sex, and marital status to account for different preferences over the life-cycle. For instance, young respondents may not plan for retirement as they may feel they face too much uncertainty about their future. We also control on labor force status, education, and income, to account for differences in economic circumstances along with need for and ability to plan. Of most interest is the Index we have created to see whether financial literacy has an effect on planning, above and beyond the effects of education, income, and other individual characteristics.
Two models appear in Table 6 . The first is an ordinary linear regression (OLS) relationship (column 1) which demonstrates that financial knowledge is influential in retirement planning, even after controlling for a range of socioeconomic factors. In other words our index of financial literacy still has its own independent effect, although formal education and in particular, having an advanced degree, boosts the probability of retirement planning. This confirms findings for the HRS in models that use a similar planning measure but only the basic financial literacy questions (Lusardi and Mitchell 2006) . It is also worth noting that, to the extent our literacy questions are influenced by noisy response patterns, the OLS estimates may suffer from attenuation bias and therefore underestimate the full effects of financial literacy.
Table 6 here
The second column in Table 6 refers to the issue of the possible endogeneity of financial literacy itself. That is, if those who attempt to plan for retirement become more financially knowledgeable in the process, then planning would be influencing financial literacy rather than the other way around. To evaluate this possibility, we have devised a question about respondents' youthful exposure to financial training that would have occurred well before they entered the job market and began planning for retirement. This question is as follows:
How much of your school's education (high school, college or higher degrees) was devoted to economics? A lot, some, little, or hardly at all?
This question is used as an instrumental variable for our literacy index (Table 6 ). Table 7 reports the first-stage estimates, and these indicate that our economics education instrument alone, and also interactions with sex and age, are good predictors of the financial literacy index.
Specifically, respondents exposed to economics while in school display a much higher level of financial knowledge and the effect is particularly strong for those younger than age 55. This may suggest that the knowledge acquired in school becomes obsolete over time, or that there is a strong cohort effect such that "modern" economic training is more valuable.
8 Table 7 here
Having implemented the Instrumental Variables (IV) approach, we find that the impact of the financial literacy index in the planning equation is positive, statistically significant, and seven times larger than the OLS estimate. These results imply that it is critical to carefully disentangle the causal relationships of interest using arguably exogenous instruments.
Alternative Empirical Specifications and Robustness Checks
Next we summarize results from alternative specifications that help us assess the robustness of our results thus far. One consideration is that there may be some measurement error in the answers provided to the financial literacy questions. As noted earlier, responses to the questions where wording was randomized suggest some evidence of guessing, particularly for the most difficult sophisticated literacy question. Accordingly, Panel A of Table 8 excludes from the literacy index the three randomized questions, to help examine the sensitivity of our estimates to the type of questions included in the literacy index. In particular, these results exclude the most difficult question about bond pricing, which means that the new financial literacy index is restricted to simpler knowledge levels. It is interesting that this alternative index of financial literacy is again positive and statistically significant, but the magnitude of the IV coefficient are similar to that in Table 7 , whereas the OLS coefficient is smaller. Two final robustness checks split the sample by age and retirement status, in order to focus attention on younger respondents who are likely to be most actively planning ahead for retirement. Accordingly, Panel C excludes those older than 62 and Panel D excludes respondents who report themselves as fully retired. Restricting the sample to the younger age group may permit the instruments to have stronger predictive power, since economic training acquired in high school may become obsolete over time. Nevertheless, we see that the importance of financial literacy remains strong even in these alternative specifications, and the estimated magnitudes of the IV estimates remain positive and statistically significant as before.
Thus we conclude that younger and non-retired respondents who are more financially knowledgeable are also more likely to plan for retirement.
financial knowledge that has become obsolete.
Another Path to Financial Knowledge
While schooling can and apparently does train many in financial decisionmaking facts and skills, employers have also started to offer retirement seminars and financial education programs in the workplace. This movement is attributable, in part, to the spread of defined contribution retirement plans, where plan sponsors have acknowledged the need to provide financial education. Indeed, many large companies offering DC pension currently offers some form of financial education to their employees (Berhneim and Garrett 2003) . Such initiatives may represent an important source of information and a way to improve financial knowledge in the future, particularly for those not exposed to economics in school.
To glean some information about this path to financial literacy, we have also included in the ALP survey a question about employer-based financial education programs. The specific wording of the question is as follows: Did any of the firms you worked for offer financial education programs, for example retirement seminars? i)Yes, ii) No, iii) Not applicable. Note that we explicitly ask whether the employee's firm offered financial education programs rather than whether a respondent ever attended a workplace-based financial education program, because attending such a seminar could again be an endogenous behavior. The employer's decision to offer financial education programs might also be endogenous, but such programs tend to be remedial, offered when workers save too little rather than too much (Bernheim and Garrett 2001; Bayer, Bernheim, and Scholz 1996) . In such a case workers are unlikely to be retirement planners, so using this variable would tend to understate the effect of financial literacy on planning. It is also worth noting that, even when respondents do not attend firm-provided retirement seminars, they could be influenced by peer group effects (Duflo and Saez 2004) . Table 9 summarizes results when we replace economic training in school with employees' potential exposure to company-based financial education programs as the instrument for financial literacy. Our estimates show that this new variable is, in fact, a strong predictor of financial knowledge; the first stage estimates in Column 1 show that those who work or worked at a firm providing financial education are more likely to display higher levels of financial literacy. The column labeled IV shows that the improvement in financial literacy offered by employers' financial education programs does lead workers to plan more for their retirement.
Interestingly, the estimated coefficient is similar in magnitude to that we obtain from the model using high school economics exposure. In sum, we can be confident that the positive, large, and statistically significant impact of financial literacy on retirement planning holds across a wide variety of samples and identification strategies. This supports conclusions reached by Bernheim, Garrett and Maki (2001) who found that those who attended high schools which offered financial education programs were also more likely to save later in life. Moreover, Bernheim and Garrett (2003) show that those who were exposed to employer-provided financial education programs were more likely to save and contribute to pensions. Table 9 here
Conclusion and Discussion
Determining how much to save for retirement is a complex undertaking, as it requires that the consumer gather, process, and project data on compound interest, risk diversification, and inflation, as well as a myriad of data on asset market performance. Despite the fundamental importance of finding out what consumers know and how this drives their retirement planning and saving patterns, surprisingly little research has asked how real-world households gather this information and apply it to make retirement saving decisions. These topics are of paramount importance, especially at a time when households are increasingly responsible for saving and investing not only their personal financial wealth but also their pension wealth.
Our research using the new RAND ALP survey provides results consistent with prior analysis using the HRS by Mitchell (2006, 2007a) . Nevertheless, the earlier work used much simpler financial literacy questions, whereas the present study adds several more sophisticated measures. Further, here we create a financial literacy index and correct for possible endogeneity using some heretofore unavailable instruments. By every measure, and in every sample we have examined, we conclude that financial literacy is a key determinant of retirement planning. We also find that respondent literacy is higher when they were exposed to economics in school and to company-based financial education programs.
This research should be of interest to researchers and policymakers, as well as employers interested in enhancing workers' efforts to plan and save for retirement. First, it is critical to ask specific questions about financial knowledge as outlined here, since education, income, and age are correlated with but do not adequately capture the full flavor of the financial literacy measures developed here. Second, the fact that we find more financially literate adults are more likely to plan for retirement complements other analysts who have sought to link financial sophistication and decisionmaking. For instance, research shows that financially unsophisticated households tend to avoid the stock market (van Rooij, Lusardi and Alessie 2007; Kimball and Shumway 2006; Christelis, Jappelli and Padula 2006; Hilgert and Hogarth 2003) . The financially unsophisticated are also less likely to refinance their mortgage in a propitious environment (Campbell 2006) , and they select less advantageous mortgages (Moore 2003) . People who cannot correctly calculate interest rates given a stream of payments borrow more and accumulate 20 less wealth (Stango and Zinman 2007) . And now our results show that the financially illiterate do not plan for retirement either.
Obviously promoting financial literacy is a difficult and likely costly task, and more research is required to determine when and how to most efficiently build financial literacy.
Nevertheless, it is clear that it is necessary to enhance financial knowledge if consumers are to do a better job navigating the financial complexities of the modern world. Indeed individuals are confronted at a very early age with the opportunity to use credit cards, take out loans, and purchase assets ranging from mutual funds to stocks and tax-favored plans such as IRAs and 401(k)s. As a result, saving for retirement is becoming more and more challenging and more important objective requiring ever-greater levels of financial sophistication. Clearly it is urgent to target effective programs to those who can put this necessary financial knowledge to work. 0.016 ____________________________________________________________________________________________________ Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. The vector of instrumental variables includes indicators for having had economics education, age*economics education, and male*economics education All equations include the vector of socioeconomic variables listed in Table 7 . 
Appendix Table 2: Constructing the Financial Literacy Index: Factor Loadings
The index for literacy is based on the 13 financial literacy questions discussed in the text. For each question we construct a dummy variable indicating which respondents answered the question correctly. We then perform factor analysis on those binary variables using the principal component factor method; factor loadings are presented below. We retain one factor which summarizes respondent financial literacy using factor scores derived with the Bartlett (1937) method. 
